Introduction
The advance of nuclear research into the field of heavy ions has resulted in an intense effort in producing high charge state ions of all elements in ion sources. In the past, a major portion of ion source development Fig. 1 . The plasma collimators may also be rotated and a lifetime-improvement factor of six results. A source that will produce dc extracted ions3 from solid charge materials is planned.
Ion Source Analyzer
The ion source test facility is shown in Fig. 2 where m is the mass of the ion in amu units, q is the ion charge state, H is the magnetic field in kG, A is the acceleration voltage in kV, and P is the deflector voltage in kV. The experimental operating curve for 10 kV acceleration and various ion beams is shown in Fig.  3 . The experimental data is in excellent agreement with equation (1 H 500 V-ANALYZER VOLTAGE Fig. 7 . Measured energy spread of N3+ beam extracted from the ion-source test facility. The FWHM is less than 50 V, the resolving limit of the electrostatic analyzer. For higher charge states, the energy spread is also less than 50 V.
Atomic Physics Experiments
Various atomic physics experiments have been performed with the extracted beam of the ion source test facility. An example of the data obtained in a charge transfer cross section measurement is shown in Fig. 8 . The various cross section curves are single electron transfer for C, N, 0 in charge states 3 and 4 interacting with molecular hydroqen. In addition to the charge exchange measurements, experiments on x-ray production and electron impact excitation and ionization are underway.
Concl usion
A Penning ion source test stand has been built and is now in operation at Oak Ridge. A program of ion source research, charge exchange cross-section measurements, electron impact excitation and ionization, and x-ray production of high charge states at low energy are in progress. 
